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(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly measure concentrations of NOx 
and oxygen by a single NOx sensor. 

SOLUTION: The apparatus comprises a first measurement chamber 20 
communicating with a gas to be measured via a diffusion-controlled layer 4d 
and a second measurement chamber 26 communicating with the first 
measurement chamber 20 via diffusion control layers 6d, 22d. A first pump 
cell 4 and a Vs cell 6 are formed in the first measurement chamber 20. A 
second pump cell 8 is formed in the second measurement chamber 26. An 
oxygen concentration and an NOx concentration are measured with the use 
of an NOx sensor 2 having the first and second measurement chambers. A 
first pump current IP1 is controlled so that an output of the Vs cell 6 
becomes a reference voltage VC0, thereby controlling the interior of the 
first measurement chamber 20 at a constant low oxygen concentration. 
Moreover, a constant voltage is impressed to the second pump cell 8 
thereby to decompose NOx components in the second measurement 
chamber 26 and extract oxygen. The NOx concentration and oxygen 
concentration are measured from a second pump current IP2 and the first 
pump current IP1 respectively. At the measurement time, a sensor 
temperature is detected from an internal resistance of the Vs cell, thereby 
to control the amount of a current supplied to the heaters 12, 14. The 
sensor temperature is thus maintained constant. 
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«[US§4 4±:, |g«)lHlS§4 0St>*t-^iifl;[Hl^4 4Sr 

^mm#vipi , vip2 izm-^zwimfetfxqxDmmm 

[0 0 6 1] m2{zm-tia< , NOxir^-9-2li*JV^ 
T. «l #>-7°irA"4[4, S«tcjg^$*tfcH<*:«»K 
Jf 4 a OpEHBJt;:, «<D^Lltffi4b, 4 c 

Xtf*©!/-KW4bl, 4cl«r}gj*U St-, #?L«« 
114 b, 4 c<D*,frS?#£!;i§-r5«fc ?KB#3gfi¥®Ji 
4 a (-;&7L£r!£l$ LT, ^OjWLlc^TLKw^WtSrte 
#>5r ticx ffittoitJl 4 d&Jfcjfc Life 

[0 0 6 2] ifcVs-tr^6li, H tf^irA^OB 

nteft<og>nKmm6 b, 6 c&tfeoy- ksb 

6bl, 6cl«r^U #JLWBtt6b, 6 c Of 

'C'«P»Sr JTii-t-5 «fc 5 KB#tt«PKJI 6 a fcAJL&^K: 

[0 0 6 3] ^rbt, r<DVsi?A-6<Z5#?LKSffi6 
b, 6 c ill #>y>-t;l>4<D£?LK9M4 b, 4 c t 
I*, BftWRJl 4a, 6 a ±T'£>4 1 'Wi:tt/!i 5 lll&— & 
U V s t ;i/ 6 t f 1 * y /t ;M i ^fi Ifcl, # 

6 b, 6cl±, II 4lz]&i$,&ixzmM&.<D 
#?LWWi4b, 4c±9t>/h$<*o-CV^. 
V s -feA-6 OSSBStcW:, y — K*B6bl, 6cl^«b©« 
^y-^^g5iti-5fc*tr, y — KSS6bl, 6cl«r*MH 

*5t>, b^t>#y- KA6bi, 6cir B ncti, fioit 

[0 0 6 4] ^<D£?l<zBl$.£tltzmi#>y-tJl'4R 
XIV s -feA- 6 tt, ±fE3-@{ra$Pf(Jf 4a, 6at^i 
#OB#m»!CJll 8£^LT«S£;ft3„ -t LT, r 
OB#fl;fi?JfJI 1 8 <D&£1LKnM 4c, 6bt ©*f |Sj 



[0 0 6 5] £fcV st;u6C#aiiI6 c«l:t. 
±iE=§-B#«fi?«g 4a, 6 a £ IHffiM£cDBfMM?«/l 

2 2^««$lx5 0 ttt, rcD@#fl;a?ftJi2 21: 

«t, v s -tr/w 6 ot£«^ii© 6 d t mvLm\z.m^t&<o% 
tci 19 , 2 2 d asjuaasn-cvs. 

[0 0 6 6] — ^27KV7 p i?/U8(*. JfSl 
A-4 tlSUR, «tt«w^$ttfcH#:«SKa8 a COWiRiJ 

c mmnminmrns b, scs^©!)- 

Kft8bl, 8cl«rJ&*Lfcfc<0-CS>5. ^Lt, :©| 
2 * A' 8 (4, BOTKflMtJi 1 8 £ £ < PJmtcff^ 
*ftfc@fMttf»l 2 4 LT, BWtftff S 2 21: 

mmmifrW, 2 »J££ 2 6 t LT«tli-5 r t {eft 

[0 0 6 7] ^rLT\ t-?12, 14»<NOx-fe 
^t2li, ±B#*|JS:««L-CH!MkLfcSl, 

1^5Ili)?V7"t/U4, Vst;P6, ^2*V7°-fe 
A8^WS#:<OM{RiK oS9, £lJK>:/-feA-4±:i8 2 
^>7°-fe/u8 O^dldte, 5fc*, ^-f-2 8, 2 9tc 
J:t»M^WHS:lli»tT, t-^12, 1 4*s»g$tv 

[0 0 6 8] :ot-? 1 2, 14(4, ±lB«-@#:«^ 
fi4a, 6 a, - t RMR<D t — 1 2 a , 14 
a t, #t — ^Stel 2 a, 1 4aCO±E#t/V4, 8 
t<D^rSjBa{|iJ{cff^$ttfct— ^BBHIl 2b, 14bS 
treoy— Kffil 2bl, 1 4blir^e>^9, ^-s— y-2 
8, 2914, rOt-^E^l 2b, 14bi5, Il# 
>y p ^jV-4RX/^2^>^±/U8<D^mmM4 bRlf 

-^^12b, 1 4 boy- K8B1 2bl, 1 4blfflC 

[0 0 6 9] t-^Ml2a, 1 4 a 14, T/Ui.-fX 
xzxte*), t-^E^(4, e^^trr/us-^Srjg-g- 

M4 WiaOt-^Sfil 2 a, 14aMx-<- 
t2 8, 2 9 ^LT, M—9 1 2, 1 4f4, fE 

NOx-fe^f-2 i/<e5„ 

[0070] ::t-, iM&mwwtmm 4 a , 6 a, 

y b y TOBjg^^va^Tir^/W^TOSit^^f^ 
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T*#3„ ifc#l#:t#fl4a, 6 a, 8 a <D%ffi\Z 

ifc i£t5:#iig4d, 6d, 2 2dii. m^^mmn^ 

[0 0 7 1] k-^12, 14tOt-^g2^12 

b, l 4 bte, -tr^S s/^^ie^Xiie^^W^ 

ftfttu k«i 2bi, i 4biw:, «ffifia*te 

2 a, 14aM'^-t2 8, 2 7;Uit, 

[0 0 7 2] jfcK:, HI 3 fc, NOx-trVi)-2 

<£>?g 1 jK 4 RlTV s -fe^ 6 1 fflS^ 2 0 {RiJ 

<0^?LS«14c, 6btt, JgfctSiR l Sr^-UT^*$ 
tVT*3>?. flfefr©#?Wt«14 bSt>*6 c Mt. fE»Jle]3& 
4 0lrS!ittSixTV>5. KftHIB4 Ott, -iHfcjeWEE 

-mxts^^mm^ ?f-swi«:^uvst^6 

MPt, a»&ft41W»854 0 a 
[0 0 7 3] r<&ffl»W4 0att, BH^yfSWl 

ta§§R 2^LTVs ir/P 6 \z—fe<D®t/bnffi i CP£gft 
l-rtlCiiJ, ^lifl2 0rtroii?rVst;U6» 

6 c {wi^a^iitfo r (D^mrnm 6 c «. 

@^««K«2 2(dJ;t}K*$tv5i*ic, ilffijgfitgB 
6 f ^^LT#?LK*H6 bftiJiJiiiLTV^r id^ 
<b, »/h«aEiCP«)ii*»wJ:9#7LWtffi6crt<D[HS 

[0 0 7 4] ifcrc7?i 5tv s -fe/w 6 <o£?L«®l& 6 

». % i anjg^ 2 o ftomm&s. t ftwam&wm<D 
c turns v s ss i ste^ 2 0 p^g^sgtjcs: c*: 
^j^tisri:^?,, iiftfiiSAMPj>bii. mmmm 

VCOt^coA^WBEirOiilg (VCO- A^HJE) Kjfct 
fc«EE#titfj£n. ffitt»R0Sr^b 
TJB 1 ^y/t;U4 <£>#?L««I4 b t::fP#D$*t5 0 



[0 0 7 5] SSI tf^T'-feA^Kltt, JRiajf 

(«it-rix(±*ss 1 o rto&£tjeg#-j£ig«i 

*5J;5»w) $ij^£ix5 0 0*9, ro$iJ^lgP4 0a 
£r:fr LTfg 1 flyj££ 2 0 rtfcWWJJttf *#«EA LT#fc 

[0 0 7 6] ftjs. r©J:5»-iW»*ix5*ijB!J*S2 
OrtoMtiftfttt, ^l^>-7°«aElPlWiitt(cj;i9^ 

Li priori 5, L#frt-*«£ife**fl? 
MttflOOOppmiS) t45±5fcRS*iXT 

0 m V~ 2 0 0 m Vggrott*St£^5„ H»j 
*B*eSiAMP©|±J^i:#7LK«®4 b t ©IHtcSJtfen 
fcffiffigROtt:. fSldf>7°mitIPl^ffi-r?>7ti6cD 
■k<75T*<fc!J, -££>pfija&«JEVIPl 14, fgltf^mjtfcl 
Pico^ffiff^-i UECU5 OtA^^S, 

[0077] mmmmA otis, ±.mfflm$v>4o 

alw^DxiT, i^?fSW2^UVst/U6© 

6 c ^««6sn, ^nmmm 6 b - 6 c rat 

-hiefc/MWIE i CPi: ttmjJftlzfe&m&ffil-TZ&ffi®® 
40bi, mm^4 s/^SW3 5r^LTVsir/W6co^ 
7L«S®6 c KSSttSiV b - 6 c Wt± 

i5^/j^«se i cptm*-[R)t^m^^»fc-f-^*^iHi8S4 0 

[0 0 7 8] mej#^«sS[5JgS4 0 b, 4 0cli, V 
s -t/W 6 OrtgPffiinR VS£&ttt-T5 fci6(D t <DT°h 5„ 
^LT, r«>^^(Oamt i *3 V s-fe/U6cOrt^StrC 
RVS&ECU5 0fflat?ftWC*5 J:5»w-t"5fc«)»w, # 
?LK«H6 cffiijmJEV s «ECU5 0tc:A*$ix-5 o ^ 
#S«gf£lH)S§4 Ob, 4 0c *J«ftT£fli«Ht. *flfc 

*&3ft3*/h*SIE i CPi 0 tA^v\ 

[0 0 7 9] ifc, fiUj^SP 4 0a, 5t«»fc|H]3g4 0 bS 
O'4 0ct, V s t;u 6 <?)#?LI1S 6 c i: WHI;^* 

miihiitcmmx-i s/fswi~sw3tt, ecuso 

fSW10WtyRIt4otl(ttl»4 0 a^tdfp 

SW2, SW3^|lRt^->^|^j|a$4x5 0 
[0 08 0] — NOx±>~V-2<Dm2#>>7°±;U8 

<D^mmm8 b, 8 c wicwt, ±E^miflisS4 2 sr« 

mjEVP2* s PP*D$n5 0 ro5^«EVP2<DPP*P*|Rjtt, 
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$ tvs i ? griimmm 8 c wsje®, #?lk«® 8 

VP2fi, 1 zfU|5£g 2 0 ))> fettffift&JB 6 d , 2 2 
d£^LTfl£At-T< •5^2ffl^f*3(D»J^^^4'CO 

[0 0 8 1] fc*5, ffi^R3«, ro^«ffiVP20Pp 
*Dlci otl 2 jK>7°-feyU8 dijf&Jx-Sfg 2 # V7"S»fD I 
P2£®JIVIP2 tc^&U JfS2sJ?>7Ttt«EIP2©i*tti{t 
LTE CU 5 OizAjj~j~Z>ti)tb<Di><£>X'foZ><, 

Wl&tf^U l|7^j/fSW2, SW3 5rt7Ut 
*3ftf±\ ^J(BSI54 0 a©lf^l:J;ot, tHBUfctf :* 
IfrWmm (SB 1 t£S5:#ji«) 4d^LtiAt5fl 

o-S**»«Jw«|i!l»$ixfcJB 1 SteS 2 0 
3tf^3iSl£1R#3SB (*2tt1R»ji») 6 d, 22d^ 
LTJB2fflJfc£2 6lw«EA-t-*fc», fgl#v;AfeA-4 

iwatn^ig i if^-rmm i pi «p«>K**gr 

mm i P2«^te* f ^ f©N o x m&iz.& t-xmt-rz 
xoizttQ^ ecu 5 omx-zixbG-mmiPi, ip2& 
&-rmmm j %vi?mwi?2 &ffi&&^ m&<omu 

[0082] t^zx\ ztib&mmv>mfeifn&&mi% 

■f-SfCtt, ±|E#-fe/W4, 6, 8<©i&£, ^KJglfc'JJg 
S2 0rt«)*itl»«S:tta-t-5Vs-fe^6<?5ia*Sr» - 

g§4 4frh&t— * 1 2, 1 4~-<£>iimm»?Sfi£. V s 
•tr A- 6 OjaS*s B*ja« i: fc 5 J: 5 K*iJ»-f-5&Sj»s*> 
5„ *^JfiWCtt. E CU 5 0 (wioV">T, ±|E 

fflm*4 yf SW1~SW3^>- • 3h7^1i^!Jtft 

«EiK4 4)S^k-?i2, 1 4— comm&^mm-f- 
[0083] r 0 vtcu&fflmRtfmmmfe<otz 

&CIECU5 0»w*JV^THfTSn5ft!MHlftyUwOVxr. 
SI3S.t> > |2I4tC^t-7n— 5^^-- h tZ«JoTSftW-t-5o 
ft*, B3tt, liMSO!N O x ISIrif 1 5 fe* 

cecu5 oiz&^xmmisnnztizmmfeg. • no 

taRVSSr^ttiLTt-^ 1 2, 1 4^<omMt:fflR-rZ 
fc&ClECU 5 OfCjo^T— )©f#F!!]T 0 (Mxli'l se 



[oo84] 111 3 jcsh-jp < , • no x mmm 
■&vmx'\t. 4-fsioo (sit^-yy&mfr-t) k 
x. %mwmmm<omw)'&. t-*i2, 1 4^011 

lrioTNOx-tr^f-2 Lfc*^A»Sr*J»rr 5 

rtJCifJ, NOx-fe>1J-2*sS^li1--5<D$r#o % J§ 

[0085] rroftttibw^att, «asort 

Sl5}gtn:^aitoa(CT^tti^n5 V s ■fe/U6«OP^gi5ffitaR 

<, V s-fe^U6cortg|5jSia;RVS(i, ifj&g*s±#Lt 
Vst/K asgttffc-f-* fcf£v «'>ti Of, S 1 0 0 
T'tt, 1 4~»0>iI«HM&&, Vst/U6© 

[0086] ifc, 3Ra4%3&sojgns«», m^L 

?-SV/ltf*^Wm. TO^^7fSW2, SW3*S* 

yftmizfflffl&tiztf^ ±ies 1 0 0 tofe&fcWfetm 

i:±otNOx-feyf2 tffisiUkl&mi&miz £ T'±#i" 
KMIhI%4 OrtWilKjJtiliSAMPcDib 
fNaf£lh£*l5 0 rttli. NOx-tr^-^^att'ffcL.T 
V^jCV^liTtt, V si?/U6<Ortg|5}gJn;RVS;4SA#v^ 
T\ ig»it9«»AMPfcA*£ft5#?L«!ffi6 cMt 

So 

[0 0 8 7] W:, S 1 0 0I^TNOx-tr>-^2^Stt 
<bbfci:WWf$ix5i:, SI lOlcWnL. ^ffiH]S§4 
2©«0t»R3*»feA*S*t5«ffl«#VIP2 Sr«E*ii 

tfrtjctfj, m2#y>y>nmiP2$:Wit}i-tz>, mmm 

12 0T?B, «M0»4O©»ffiSRO*»e>A27S*l3 

^tHft-f-vipi srtt^atrr. itri 15. mitf^ymffi 

[0 0 8 8] ^UT, t<Sl 3 0Tlt ^IliLfc 

mix>y°mmipuzm<$%^ m2#>-7m.miP2[z*i 
mmiB\®4 o\z±z#>ym.m®m^£^x, mi mm 

m.2 0rtO«aiS^«t>ONOx«»Sr»*LTLi 5 

**twiW«U-CV^5ri:*»e>, «2Ki2 6l:it « 
MS X <F W N O x 1t tt < ^* t ME A^ 5 . ^ o 

|g2jK>'7 0 «^IP2tt. »]^**^^C0NOx^ 
I^Ltfftt^tm®, t«B!J^^ 
fWfcSttS. 1611 NOx^i^V^ffljifxS; 
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mm. i pi tm 2 #yyt« 1 P2<Dmm%g%:<n-m&mt> 

z x-mt u m 2 # i P2 t&mfejfx *<omm 
mmnmmzgvx^t-tz, 

[0 0 8 9] ^ r T^Ji^T'te, 2 # y^mm, I P2 

±IE<D<t pKNO x £^£#V^ffite#x£ffliJ£LfcGgl 
fw# P>tu^^^|i^ Lfcffc 2 # y/tS I P2<OiA 

WsKlPl^^ftilil^^^f Ogf^jiSSr^ttiL-C, :o 
[0 0 9 0] ftio, r(OS*PMjES^^tc»ffit- 51^ 

wn-#>y"mm iPucmi&LTsF7±-y (o 

>^«»t£ i pi^/°7 * t lt: y yzfem-tz 
^kizxy. mix^ymmiPifrbmm&mmjE&z 

[0 0 9 1] r 5 LTSipMlEi^ttj^tL^i:, 

SI 401^*7 U f£^rt^&^&tt!&3I-C#<b 
ftfcV sir/U6£7>l*l$|5jgSRVS^Sg^tfc ^L-T, 
< S 1 5 OTte, ^.(Dm^Aytz^m.in.Rmzm^ 
^2#>yi|»SlP2{c:*ti-5fa^iE*$r»ai-r 

[0 0 9 2] o£l9, *^J£0ijT'(i, ^34Wrta5ffi^ 
ttJ&SKfc^-C, V s-fevu6WrtgG}gfciRVS£&fctiL 

fi'NO x ir ViJ- 2 <D^^^<o g £ J; 5 
(r) , t-* 1 2, 1 4-Oii«^$iJ^I-r5^\ »J/£ 

^**^<7)S^^t{Cii^$*5r £^T*t1\ NOx-fe 

[0093] muts *mffi.m<omfemm.zm 

V^rrt^HMC0S^^cDNOxjg|t^i|^i--<<. NO 

xir>^2^^«M^#^i : {r^!9#{t, mmmmz 
mw&*ttzm-&<r>. NOx-fe>f-2c?a^{i:^iiteL 

ftfcJb#Lfc!?-f 5£, NOxtyt2i}5f©lM<t; 
<£>i^£gltT. !gl ^^W^IPl, ^2#V7°fl:^ 

iP2^ (r ^iiLTLtv\ mzm2^^ymmiP2 
k#-5„ ziu*. mi#>ymmiP2t>m^m 



<7?|£#£gtf5r£fcj;i5fiUfflteS2 op^^^k 

@ ^itg f^n-r <Diz\$m& 5 ft x $> s o 
[0094] zzx\ ^mmmxii, vmfetf *<om& 

JiSftSEUTt, *2jK^7'«SI6lP2*»e>NOx»SSriE 
flftl-ffliJ^-C'#5,t9(c-r5fcft{w N V s-trA-6<DF*]gBjg 

So 

[0 0 9 5] /<e*3, lilS^^-r^s/T 0 ^, Vsiryuew 
St^iaftd* 5>tafg*|iE*Sr*«> 5 «fc 9 MRS $ tlx v n 5 
t>\ V siryU6 05rtSBfitn[RVS^7y — ^iri"5ffl^ 

Rvssr?astc^-r5r£/«c<, rta$afitRvs*»e>a[» 

3 r £ri5T*#5 0 PS-? 

T*Jt,.sj^ja««)i«jaft36»e>©-f*t (MS) 

[0 0 9 6] i^tc, S 1 5 0KTi&«?§:E*#£ttl$*V 
Si:, S160CWU S110fitBLfeS2*y 
7°ft»fE I P2{cS2pfflI*Rt>*iaSffiIES^*D^-i-5 r t 
frit), ^2#>'7*m*IP2€r1ijE-t-5 0 -t LT, m< 
S170TU roMlEftW^2#>'^ , m^IP25rNO 

x »s©a!i3eiB* t isxw-nmw. v ^«w»£K 

[0 0 9 7] ifc^f^. S180fli, S140T*9c^- 
iiA/7t*rtSBjg*n:RVS«C^#, ^ 1 #V7Tt« I Pltz^J- 

t-sias«jE*^®w-r-5„ -t Lt, ^< S 1 9 ox- 

14, rW^WLfcta^MiEi&fflV^T, S120T?»ffl 
Lfc^l^^y*»IIPlSr«iEL, igg<S 2 00(r-C, 
iOMiEtf<D^ 1 I Pl£l*«*&«>ffl|£«r« 

[0 0 9 8] S 1 8 O&O'S 1 9 OO&Iii, ^ 

1 jK^^jffilPlSr. NOxir>U-2cDiaS^(w^ 

fcJ6W«iST*fet), S180m ±I5S150£|^ 

*, : mmfeZfttcTyy*&m^xmi#>y'nmiPi 

[0 0 9 9] LT, *HM^JT'f4, NOxgll:^ 
Lfc^ 2 ifs^y-mm I P2 £ SHKttftl^^ LfcfS 1 * > 
7°«^IPl£2r, Vs-fe/U6©aftK«C-c4fiE 
l-Sfcftir^fT^ixSS 1 5 0, SI 60, SI 80, 
S 1 9 0OISI* 5 . *%B^OffiiE#S(CtBa-t-S, 

[0 10 0] rrT\ *^IS0iJT*«. ±|5tt3R«ft • N 
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£&mfeifx t ¥<omm&&Kfe cxm 2#>7mm i P2 

$rffiIE-r5fcJ6cDS2pMlEfl;t, V st/i,6©iagCft; 
DTff? 2 >7°fl;»fc I P2& ffilEi-Z tab COMMIE* i: 
£f@*f::**T. ^2^^7°l|^IP2SrMli-'5tCDi: 
LTfMLfc^ V s±;U6<ni%.mmz, 

6 <Z>i£g t fcjfc U.-CJB 2 #>^11iffc I P2^rMiEi-5 fc* 
UsSlPliV s-fe^6<D?aS (XtertSBJgfctRVS) 

7 > - * t -r z> mjEMwmm <d 2 ^ts-^ •> •7* z ?#>wtfe 

LT&t, rcO-^-y7£ffl^T|g2#V7'm»fcIP2fc*t 

[0101] ia4(c^i-rtg|5ffitj ! [^asftia5rf5ipj 

tt-?i2, 1 4^»ji««jjft4^$ij^ii-5 fc-^a 
muffle t utcoatfctts. 

[0 10 2] 0 4»w^-*n<. rw«ia-4SM^$H5 
t, S2 10(CT. Vs-fe/U6<0#7LK«I6 c««E 

V s £tt<^j£<^ r.ttSrV s cDS^ttJWffiVSl 
t LT^S-TSo LT, KS2 2 OT'ti, jSSifliJJg 

7L, «*«|hIK4 0 b^S8Bt*ixfcBHffl^-f y^SW 
2*2h>-f-5r t^i*), Vsir/W6fc^t/h«»ft i CPi 
tti&fcfnj (o*t5-^iT'l*lgB^Sip)!ii:^o-CV^c^ 
S£l8HH*»e>gS 1 «f!2 0fl»=»*S:iR*atf^l^) 

[0103] i<s2 3 0T*ti, s^wjaao 

9f3©*MTl (#lx.i±'6 0 Msec.) *sgitfc 

Bf^WT 1 iSfiii-f 5 S 2 4 0 f^T. 

V s -tr/u 6 tf>#?L§C*H 6 c ««JE V s Srgn^ii^, r. 
ix*V s±/i-6(Dm,tn.^iiim!±VS2t UTiS^-TSo 

[0 10 4] r 0 LT«ga*tti«EVS2«:M:jr*-5 fc, 
S 2 5 OK^frLT, y$R$ffl*Q ! a<?>£lb&. /ffi£B#W] 
T 2 (#Jx.}±* 10 0;/ sec. ) Ufc^S^SrWKfl- 
Srtlcit). mj&$l«T2iMK«-J-50>3:#fc, Bffc 
«FWT2*s»iaf Si. S 2 6 01CT. ^R&tB&so 

t 2 nm* >&m t^^x^tcmm^ 

^■7fSW2J:t7L 1 ^*«IhII64 0 c»wSBB6$^fc 
fflffl*4 y? 1 SW3 3 r 9, Vst;U6 

»c«/jN«at i cpi n^i^ (0*9*1 mmm 2 0 rtz>g? 

[0 10 5] ^<D£?izmffl*'< s/^SW3 5r3}-v-r5 
S 2 7 0fc#*?LT, SRttfflftyKBjeM 
«. Bf^|flT3 (fl|*.tf2 0 0 Msec.) «sg»Lfci> 



3f£NpMT 3 TJSjgii-fS S 2 8 0KT, M 
7fSW35:t7t5. BlblalB4 0 

rt0>MIH;*-r s/^SWl~SW3«^:T^7^tli:/«c 

[0 10 6] -t LT, ft< S 2 9 OT'14, SR&tH&S 
Oje»aSH-g50£UfcS*ttffl«£EVSli:@fJ£^IHlT 1 
«»«{cK^Ufcffi»tSim«EVS2i:<Ofi||AVs ( = 
VS1-VS2) S 3 0 01C-C, lOfiiAVs^ 

&V s-fe/U6©rtl»ffi$iRVSfcWttlU HK S 3 1 OK 

[0107] S3 1 0 T'(4. ±IEgtfcH Lfc V s -fe/U 6 <£> 

#, t-^12, 1 4^<Ojl«mBEfi^^ • ^t-^fcfe 
tH^U t-^ii«(H)S^4 4*>P,h-^ 1 2, 14C« 

[0 10 8] fc*s, riot-^itaiiTii, t-*il 
t-^12, 1 4~-<£>ilfl; • 

<o=f^—=r^]t^:nm-ta.b^-rti\ix<. ait. t 

— ^ii«Ii]Sg4 4&\ t-^12, 1 4^(OtB^jfl;EE* 
«0»Flfl6*«E#J»llI!S*»e>«fiaUfc»^-|w«t, ECU 
5 0a»fe©fc-*Sj»«-£KS-3£*EE«r*»-r3J:5 

[0 10 9] ^rUxr<0J:pfct-^fij^im#SrtB^i- 
4"SHt, S 3 2 0(c#tTLT. aK^ttiftiScOfe 
FJf^B#P H 1T4 (0iJx.fi" 5 0 0 it sec.) tfS&j&Lfc 
*»5*»SrWWrf-5 - 1 i 9 , mjEB#lflT 4 
©Srfir^, 0f^**raT4*sSia-fSi:, S 3 3 0ICT, 

Sr»T-t-5 r K J: 9 . S?*iggSJ>'N O x m%<omfe 

[oi io] B±»wufcrt»fflR»a«uaT»Ht, 09 

lc^i-$D<, (R#,6t 1) , IEWIe] 

K4 0l*l(DMW^ yf-SWl 4t7 Ut« Vst^6 

5t*lw, (MBfl^-f 7fSW2^tyLT, VstA-6 

©«— J6BWBT l^Miii-5i: (^t2) , 
©#?LK*@6 c«iJ«£EV s *««t«iffi«EEVS2i: LT 
R3£L, r©ffitt:*ffl«EVS2i:S»*ffl*aafii!)«f© 

^iiKmrn 6 c {sijmjEv s (04 9 s*^mitffivsi) 

ir©flAV s ^^Vs-fe^ewrt^PffiMRVS^ttJ-t- 
5. ^©SE&Ko^TffteS-t-So 



(14) 
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[0111] st. v s-t7U6^um^mm<o^m 

ffiZffi V s ■feyu 6 (Dgrimwm 6 c fflSJE V 

stt, V s-fe/W6<D^g|5}£in:RVS/cltT*^<, «-*H6 

b, 6 cmcommmmnit\zfci.T&tk-tz&njjic± 

LT> V sir/W6 0F^fl3&tftRVS(;:i3mi£T#*# 
< &5 J; 5 1- LTV N 5„ 

[0 112] Vsir;W6»#«1S6 b, 6 clBJ© 

±9, 5fe*\ BS— m^ttZtctb, Vst^6©gt^t 
B&— -5., lot, Vst^eCStttSfLT, 
%(Dt #C0^7Ljf«&6 cfti|*JEV s (EP*,VS2) 

[0 113] L*>U i Vmma-i, f lKt2 0rt 

i 2 o ft<D&mmigte. NOxtyt2 ora^tc 

iott'MtS. «ot, V sir/UStwftgfligfctRVS 

rt^iSfeiRVS^^fefc^lcfi, F^lgjnRVSfcl^T* 

[0 114] -trf, #!ft!fe#|-Cii, Vs-t/U-6tf>rtg|S 

5>iw-r^fcJ6(c, Vs-fe^6tert«BffiffiRVS|fcffiffl<Dj£ 
««E*«ELT*»e>0f®^IR| (^Jxl{±'6 0 Msec.) fiBB-f- 

^iT-oFflro#?L«*@6 cfflijmjEv s <D^tm. mm 

AVs) SrfcUiU roiB3lAVs^e>rt«fitt:RVS* 
SSii^fiixrv^itT-feoTt, V s-tr/U6cDrtg|5 

[0 115] &:|3, C«>rt3B«fiiRVSS:3ldi-f5fw^o 
TWt, fiMAV s (r^LTrt^ffifeiRVSSrflSttLfc^ 

Rvs^at-5«k5^i-^tfiv\ ifcftic, **ig^J 

LT, «8aftfcH«EVS2«rS»£-t-5 i (B#,£t 2) , * 
<0y*tf4O j«sec.) #g«LT, 3 

K«m*aaie»«©iiBii$w*sT 2 KaLfcRfcj* 1 3 

T\ »»)IhJS&4 Otofflfflxj s'^-SW2Sr^-7L, 
^.-Y s/^SW3Sr^->-r5r ilci <9, Vs-t?A-6K:$£ 
/h««EiCPtlRl*lAlfc^«aES:flEU -JgBtffl 
(«sjx.(il 0 0 Msec.) S^tHMSetf) 

«oeig«pw*sT 3 [cm-tz t (i$jst4) , mm*^ 

•>^-SW3S:^-7l-5„ 

[0116] **J6W^*i^-cf4. ftUMK 



it l/c v s -t/u 6 toftnftmvtm&Tcizm-t'z. t ^x*t 

«o-C, SttftHfilbfK. *««te0>fMtU::A 
•5^T'CDB#^T4^ > 0iJx.f±"5 0 0 /xsec. b^O J: 5 

l^g|5igtaRVS^i«ltS(^m-t-5 r t !»5TsnBJw45. 
[0 117] W±t&?eLfcJ; *3gjN$!l<z>&%»& 
• S*SWfci»««ffl:£8B»:::l8^Ttt, ^ 1 2H££ 2 0 

0**ai«SrttlU-t*5Vs-feyU6©rtWfifiiRVS*»C)N 

;U±'8 5 0°C) £&5J;5K, t-^12, 1 4— CDS! 
««gfc*Sr«lJ^L, &WLfcl*)S|5Jgj5tRVSXf± 

ttfc*&i^tt, *<o«n^rt?u.fca«*tjE*fc-c, no 
x »a?Rtf a^fc&wwjeiig***^*-** 2 * 

I P2Rlfm 1 tfyymffi. I PlSr**«IEt-5 r t fci 

*»{b»*flSM3ea6ji^ itttf , no x -t 2 

[0 1 18] ^HMWT'ti. NOxtVt2 

^ 1 jK^7 p -fe;W4, Vs-fe/U6, ^2sK>-7*-fe/u8 

12, 14^1^X135, JtO«Jl*lRja» 
e>NOx-fe>-y-2Sr»i|$Ufc4:#^, 4 d £ 

6d, 2 2 d t asfi* •) . wiXf>#l£f»j£ 
S^BS+'WittT-^tfiptc. t-^12, HOt- 
^S«12b, 1 4 b^BBB^nrVN^. «ot, *H 
JS^ijT'H, r 5 LfcN0xir>-^2 0«itlCj;oT, t 
-*12, 1 4*fflV>T#-fe/u4~8=Sr^a<JB|»-t- 

5rt^T-#, ife, #te«cff^g^LT^iSte^ 

t>, NOx-fe>-9-2*«fiRi-5«-fe/KOia«S:«t tJfltH 

[0 1 19] *H*«T»H:, SH^iaftOjW^tf'W: 

m 1 V7°ir^ 4 ^0«»fc$iJ^^^ih-r5 i. o iz Vtc 

?LK*S 6 c ffiiJ«JE V s Sr-iJ- <t 5 fc 
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fc«ffittfc£9H»Ji«»AMP&ttf1^-ti:-C. « 1 jK 

[02] mmmoNOx-t>-9-<DM]&&mfr-tttM® 

[13] mfflOECUC^TUXLUfrSJiSK 
NOxg«)615;tbt7n-ft-hT- 

[04] HJfe«SJ(OECU{C*3V^T@f^WfeC0SiJji^ 

[0 5] **2t*iH£*/U<0rt^ffii*^-iagi:05 
[0 6] NOx&£*fcv^*£#*©*i|f»«i:* 

[08] ^2 4f>r«»K[c>Ptt-2>ia^«E*^**5 



HE fcttffi $ ft 5 y -fn —m & Wt>1r V 7 7 T* $> 5 . 
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8 -n2#>y-t/u 12, u-t-^ 

4a, 6a, 8a, 18, 22, 2 4-S#l«fI 
4b, 4c, 6b, 6c, 8b, 8 c -#?LK«S 
4d, 6d, 2 2 d -ttlft&jgB 6 f -iHttHJSafiB 
12a, Ua-t-^SR 12 b. 14b -t- 

2 2 6-JB2»J^ 4 0-Ift 

0S§ 

4 0a-flH*pf» 4 0 b, 4 0 c -£««E0J& 4 

2-^mnis§ 
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